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a. Given 


where a=c=1 and b= 2. Find all the z-intercepts, y-intercepts, and critical points. 


b. Given 


Find y. 
c. Given 


Find 0. 
d. Given 


Find y. 


Solution. 
a. 


x-intercept, y = 0; 


f(x) touches x-axis at x = —1 


Critical point; f’(x) = 0; 


y-intercept, x = 0; 
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f(z) =axz? + ba+e 


Iny=1l-2 


Zyy\ tr 
aa 

( ) =a? 
a* 


log y = 3loga + logb — loge 


f(z) =2? +2241 


g?+2¢+1=0 
(c+ 1)(a+1)=0 


xr=-l 


log a® + log b — logc = logy 
3 
log oe = logy 
c 
_ a°b 


y= 
6 
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2. 
a. 


p= 15062: 74t 


Find the first- and second-order partial derivatives. 


Solution. 
a. 
oq _ 1 
Ox 2 
dq _ 1 
Oy sy 
0 q a! 
Ox? xv? 
074 - 
Oxdy 
07q 2.7 
Oy? ~ 
o2 
qd 25 
OyOu 
b. , 
= 30? +2n +14 2y+y? 
Ox 
0 
oa = 244+ 2xry 
Oz 
Oz 
=2+42 
OxOy re 
Oz 
aye 
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a 
Oz 
=242 
Rude. 
oS 
Cc. a 
CP = 150(0.74)e0-74¢ = 1116-74 
at 
a 
Op 0.74t 0.74t 
Fie = 111(0.74)e"7 = 82.140 
oS 
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3. Find the determinant of the following matrices. 


a. 
a b 
c d 
[2] 
b. 
a be 
de f 
g h 2 
[3] 
c. 
ie b ¢ dl 
e f gh 
E jk | 
mn oo p 
[5] 
Solution. 
a. 
. | = ad — be 
# 
b. 
abe 
de f\=al, ‘|-2|2 ‘l+el@ § 
i Ba g g 
=a(ci — fh) — b(di — fg) + c(dh — eg) 
=aci —afh — bdi + bfg + cdh — ceg 
# 
c. ‘ j 
: f . h f gi h e gh e fh e fg 
io ke 1fpae|a & E[-b)e & Ultelé Ff Uf-ala Gk 
tie aoe n Oo p mo p mn p mn o 
= a(f(kp — lo) — g(jp — In) + h(jo — kn)) 
b(e(kp — lo) — g(ip — lm) + h(io — km)) 
+ c(e(jp — In) — f(tp — lm) + h(in — jm)) 
d(e(jo—kn) — f(io — km) + g(in — jm)) 
= afkp — aflo—agjp + agin + ahjo — ahkn 
bekp + belo + bgip — bglm — bhio + bhkm 
+ cejp — celn — cfip+cflm + chin — chjm 
dejo + dekn + dfio — dfkm — dgin + dgjm 
# 
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4. The relationship between the total revenue r;, the price p, and the output quantity q is 

Te = Pd 
The demand function is p = a — bq, where a and 6 are positive constants. 


Find r;, the marginal revenue r,,, and the average revenue rg. Then find g at the maximum r;. 
And then sketch the graphs of r;, rm, and rq. (assume ag > 4b) 


[10] 
Solution. 
rt = pa = (a — bg)g = ag — bg” 
# 
drt 
lm = — =a-— 2b 
dq : 
# 
r= t =p=a-bg 
q 
# 
At maximum 1; 
r, =a—2bq=0 
ee 
t= Dp 
# 


8 T T T 


a? 
max’, = 


_8 ! i N Nl ! ! 
| 0 1 2 3 4 5 6 
qd 
Figure 1 
_ Ga ( <) b a? 7 a? 1 b 7 a? 
Le Dp. CP oN 4p) ~ 4b 2) 4b 
q=0; mr =0 
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rz = 0; 
q(a — bq) =0 

a 
q=0, b 

q=0; Tm=a 

Tm =0; G= x 

q=0; T=a 

a 

Tm =0; g= 5 

This can be summarised as Figure 1. 
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5. 


a. Let A © B = and C eS represent the second-order conditions of critical 


9 


point of function. Suppose the graph of a function has the shape as shown in Figure 2. 


P 


Figure 2 
Which of these conditions is satisfied at points J, P and T’?[3] Explain. [2] 


a ee ee eee 
f(a) = pe — qe +2 + 5% —62+7 


Find f’(#) and f”(«).[1] Show that 1, —1 and 2 are the critical points.[2] Which of these are 
maximum, minimum or inflection point?([2] 


Solution. 
a. 
I ¢ B 
p «+C 
T <A 


At I, P and T, f’(-) =0. 


At I, PandT, f”(-)=0, <0, and > 0 respectively. 


# 
b. 
f'(x) =3a+ — 92° + 32? + 9x — 6 
f(z) = = 1223 — 27x? + 62 + 9 
# 
f' (x) = (3x? — 6x + 3) (w& +1)(a — 2) = 3(a@ — 1)?(@ + 1)(a — 2) 
Critical points, 1, -1 and 2. At these points f’(-) = 0. 
i 
f’"(-) =0 +1. inflection point 
f"(-1) <0 + -1 maximum point 
f"(2)>0 42 minimum point 
# 
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6. Solve the following programme by the simplex method. 


maximise: z= 327, + 4%2 + 5x3 

subject to: 21 +2%2+2%3 <2 
%1+%.4+ 3243 <1 
321, + 2%. +243 <4 


with: all the variables non-negative 


[10] 
Solution. Draw simplex tables. 
Kia v2 x3 v4 U5 X6 
3 4 5 0 0 0 
r4 0 1 1 1 1 0 0 2 
rs 0 1 1 3 0 1 0 1 
XG 0 3 2 1 0 0 1 4 
-3 -4 -5 0 0 0 0 
ry r2 3 v4 Bas) v6 
a | 3% 0 2 4 
r i i 1 0) 1 0 i 
: 8 3 0 i 
X6 3 3 0 0 3 1 3 
4 7 5 5 
2 0 0 3 0 3 
T1 r2 v3 v4 v5 v 
L4 0 0 -2 1 -1 0 1 
2 1 1 3 0 1 0 1 
XG 1 0 -5 0 3 1 2 
1 0 7 0 4 0 4 
“Hl, 75 =1, 7% =2, ¢c7 = 273 = 25 = 0 and z* = 4. 
# 
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